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(57) Abstract: A path establishing method for automaiically cstablif^hing a path \xi a nctwor*;. In the paih establishing method for 
pn>diicing a path in a network coitipriKing a plurality of nslay stations and a key station connected with each other via cransimssion 
iin&s the key and relay stations nfipetitively broadcast basic information including their nsspec live idendfiers and path establishment 
statuses. A relay station, when receiving the basic infonnatjon, identifies the key station or a relay station having established a 
tempoFBiy path, and transniits a jcccpdon environment tabic including the mnamis^on quaHiy of its own transmission lihe to any 
one of the identified stations. When receh^ing the reception enviionment table, a relay station uses the temporajy path to tmnsrcr 
ii5 own leccption environment table to the key station, which establishes a temporary path to the relay station that transmitlod the 
reception environment table, whereby the key station gradually collects the transinissjon qualities of transmission lines between 
siadons fium a near t«lay station to a far relay s;tatiun, iheivby automatically establishing a patfi. 

(57)Stt; h-^— iya>/<7.ggi6Kj/rte5fe-r«»/<xa^:5S£Sfitt-ri. *«w<z). eaittitt* 
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4^ h -7 -i:^ <!: UT^SPcDiim^g^l^^e :ine.^(cilS^fi^-r -5 c i ic J: 
oT. =Sx;^;U4^--^3M^J^;5:£(c**/;Bt-'5<!:Jfe(c^Tl?Bi^ U^lietUJ:p <i: 

;S:*3. !|^fl*i;5:^Src<!:e)*3n;a:i>lfe|jc;&^olilSM7S::^^/h'7-^ (VLAN;Virtuai 
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^fcs m^himimcits ^izim^nfcnm\zi5iir^m^m:htimt-r^t'$^'i:ts. 
-ii^wm^ z.<o^=t>imm\z^3f.x^^i(vk^^xth^). n-7.^^mmzw^-t^zi:. 



jimmm^^^mt^ mB^mm^y'-yji6&mmmz>m^tixi ^^mdmi\=Fisi. 
z^nmrnm^umizm-zs^, ^x. ^mmomsd^^^mtnmm^^unt^Mnt^niffz^^v, 
ny'--:/j\^]ssiJL{tmii^xm^e^^onT--^ji^^^d^ msmmtj^. 

suT. wtM\^fcm^t7.^memAo^mmiz-^n^nm^^::^y'yy't^mx^o 
^LTv :^mnizm^i}k(Dmm:it. mmi^^ii-i^x^^n^mLo^mmjSLzm 

INT. mm^o'^mmits m&:^>yh'y'-'i7t<Dmxmmmn^^mT^hmz^ m. 
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(if -Set. <5(7)/t;^^ffli\TiS^'siEj3i^'5m5^!isgi5<t^^. m^emMits m^^y 

Lyp-H+i'J^hTiiKifSme^ftSgPi, H?rlESfi^lc:»o%\TmffES3|s:1f^il»i 

^U7tmFis/^:??.^mriem(D*i^(c-?-n^nmriBm2iifigp^ i 1 
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m^urcmtorsiz^n^^^mizi^^^^unt^^iiiiniffc^m^T-:/j\^t: 
i^miitwmvx^m^T-z/jim'i&mz^e/i^^fHsmm^t. mi^m^^-zf 

M-T—yju^i^mntwm i^xmMs,m.-7'--:/Mmmzmm-^m 9 Msgp<i:. mriss 
n-en^UT. ^u>bB(ri5/ix*mriBm<o'^»ji^ic^n^ns5ism2a 



-yjimmm^^^mr^t. ms.^m^-T'-yjmmm^izim^nxi ^^m^^ti 
"f-jSizsnm^^umzM-i^i \x. fm^^un^-M^mm i^xm^mm^aW^-yji^ 

M^wm^^isbtdmsm!^^^im\znL^xm^'^:^^'^n^ w^iytcm 
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mmm^^^mr^tsimm^^iHir^tmz. m^simm\zM':si^xms,m(om(D 
wzi3if^m^^mizs^^^^m^mmir^7.'ry^t.-memmtfi> mems&oy^ 

tift^mm^^s^^o ^^mmit. ^ufiMmyiitiR(D/t:^ti^^nft^mm{z^ 

-zfji^^^-r^z.tizj:^x. ^mo^im^^-zfju^mmizim-r^o tux. m 
mit. ^mm-7'-yji^mm^^mMi^fc^mmizi&/t7.^wi^-r^o zL(Drci^. :m 

'i^^\zs^imon^^w>^-t^:itffiv^s z.(jm(Dn7.^mmL'X^^mmfT^^n7. 
m\t. wmm\z%^^>.yY'r?-'t7(r>m^^m-mx^^^o 



m 1 2 li. B^j T 2 iztsif^^mm c (osftm7^-:/^i/«:^-riii-e&'5o 
mi 4its ^-vh'7-<7 • zi>7-f t^u— >3>^^f mT^-So 

It. mi (c^-rh7ttPv(D4^';/h'7~^i oizmmufci^iz-o{,\xmjin-r^o 
miii. mmmm{zm^^^y\-rp-'i7<om^^^-rm-r!3b^. m2(i. i^i^tDigfig^: 

mi (Cfcl^T^ :^ll*tgJfJS(c:<^'5T-y h^-t^ 1 0(i. ^1 1 (h. mW^t^ 1 2 

(1 2-a'-i 2-f) (hs tfi^i 2[z^^r^^5Llt^<o=f■m^ 3 (^m^) 

1^1 1. ^'i^l 21SiZf=Fm'i 3m^mmzm^T.^^^m^ a (1 A-xa-l 4 
e f) <h*Mx.T1iR)c$n'g». 

^^J^^Lmz}l^^ox^mm^ 2^it'UxmM^ ^t'f■m^ 3 t(Dmxmmmn^^mt^ 
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1 Ich^a^al 2-aLt(Dfii[t. fi^li^l 4-xaTigi^$n, i^l 1 <ttfiit^b 
1 2-ht(0mt.. -feSS^l 4-xbTig^$n. ^J^al 2 - a <!:i+'$i^ b 1 2- 
b<i:<7)^(i. -eiS^l 4-a bTlg^^tU ^Wmai 1 2-aift»$i©c 1 2-c<i:0 
F^Civ fiSSa^l 4-acT?gggl$n. ffi^b 1 2-b<t^li^c1 2-cii<r>mt. 
€31(^1 4-bc-C^$n. tf'iPi^bl 2-b<i:«f'li^d 1 2 - di tcofiiit.. 
3S1 4-bd-e^i^$n. ^Wmh 1 2-b<h't'Jit^e 1 2-e<i:OrBl(i. -feiiimi 4 
-beT'fiS^^n. tfil^c 1 2-c«»:itii^d 1 2 - d <i:(DFB^(i. -fe^lii^l 4-cd 
Tjgi^^n. fiiS^c 1 2-ct.^mme l 2-e<!:<0F^tt. -KUmi 4-c eTgi^ 
^tlv tfli^c 1 2-c<htf«i^f 1 2-fii<DNi[t. 4-c f T^$n. 

^mM^-i 2~ditL^Wme^ 2-et(Dm[t. 4-deT^$n. -^L/Ts 

cfi^e 1 2 - e tttfili^ f 1 2 - f ii^PaKiv ^nSII^ 1 4 - e f TiSM^n^o 

gP2 2. fl:'3lSliifStrA2 3St^^fil«S^^-r>^-7x-:^2 4^M^-Cm$ 

^^URlf^<Z)^t^^(C;3:Scfc^{CJi4lIUTCSMA/CA (Carrier Sense Multiple 
Access with Collision Avoidance) ^Si:(C«fcoT*3H*7'^"lz;^W^?ToTSI^S— 

mz. mm^A Afpih^m[^rzMmmn(D^\mm^^^i.xm!^^m.^^^^^2 

1 \Z]^-fy-t^. S(it^(C(i. fl?lJx.rf. Sft^v SNhb (Signal to Noise Ratio, (f-^ 

^m\t) 'SLX^^'y-u-v-mtfi^^o m:trimm'E'rJx2Z[%. cn&o^^ixfii® 



h^-^^^^SHSSO^ ( I D) tUX^^tl^^y h'y-^ ' I I p 

^m2 2 2^^mtf^^mm^ I^TOAX (path) ^IS1tf-5i:ttlC/t;^<7)l51ta)WM 

(Axmy^^^) ^iH1tt-'5/t;^IE1tSP2 2 3. :BlU. ilftft^^SfsLW-Sy-KC 

Kir<!:(C^^B#ltfcSm^5"->^;U^iE1S^'5S(^i^7"-y;HE1SSP2 2 4<l:iij^T. 

RAM (Random Access Memory) ■^S^BTt&5:^^^^ U ^^■C^'S E 
E P ROM (Electrically Erasable Programmable Read Only Memory) WtM^X^^If&^tl 

CCT. MACy\^\yMt. ^\t^ip^^--tt^^y[> (Ethernet, ^ii^^l) fCfcCt-SM 

rooj <b. l^1t^tlTl^s/txX)^2|s;/ty^T^&<5ii^^a^ ri oj fHH^nriN^/t 
x*?<5/t;^T*Sii^(c(i ro 1 J ft^o ^tSs ^^mm^mt-its /tT.miy'p^izJ: 

P LR = aX P + /3X LX RX P s •••(!) 

10 



CC-Cs a. Pits ^asWuv P s(*. SdU/b/t-^y h©P^.^fe(C7^-^*5iy 

4>^s^2 1 it. m:mBmm2 1 1 . m^ammimmm 1 2. sfs^^ii 

«:$:1f^SSn2 1 Mt. M ACT KUXi51tgP2 2 1 (DlE1tF«9#v 1 D!B11gP2 2 2 
(^iB1trt#. /t:^iE1tgP2 2 3a5iSlirt#(C«t^UTS:*:1t^^^U ^u;t 

gP2 1 1 (i. {JJgfC^&DT I DiB1i:gP2 2 2(^fB1tF*3§^Si;^/^:^f51tgP2 2 3(OIB1tF«9§ 

mMShmmmmm2^ 2 it. m^imm'E^A2 3<DmtnzM-D\^xmms'am.^mM 
t^o s<i^^ssP2 ^ 3it. mm^ ^5nti\k(D^*mm^ 2X)^e,sfiU7tS2WfmRix 
^asMi^2!:SgP2 1 2-cmM^nfz^^mizM-:$i^x. ^^m-T^-M^mL 
itm^ux^imm.-T-yji'^^mim.T-yMmm2 2 4iz^d,^^tmz. sm^ 

tit<m^(Dm^xmmoxw^m^^ Aizmmr^^viz. m^tmm'E'y' a2 3 (d 
mm^xnmx^o uts. ^mm^ 2it. w^^m^'iiz>j:'pizmmux'b^{>\ 

n-mm^m'<>i$^-yji-X2 4lt. 1 DfE'Itg|52 2 2lZ:^«y hU--!? ' I D^IS 

^mm-i 2iz:^ ybr?-'i7 • I D^^-r-s^jcfciNT. ^mmmm-O'S^-yju- 

7.-( yT=^WLli: Z.niZj:.^X^-y\-'P-'C^' I D^^-r-S.fcPlcm^UT'bJiUo 

3 2. m:^mfi^T^A3 3Zi^t/^mitl^a^'<>^-7x-X3 4^^ix.T^$n 
-5. m;^i^fi^5='A3 3:RDti1.«PfiSISgS^'f>^-7x-;^3 4{i. ^$8^1 2(D« 
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4f. • 

CCT. ^-/'?7U-A-y--r^;H±. ^^>^)><P (Down-Link) omm^'fT^fcii^O 
^•5>'J>^B#ra^<!:. TvZf^yy^ (Up-Link) (Dji(i*^Te>fc«>OTy:/U >^B$S 

2 3. sfi^-T— :^;u^iBit^'5Sfi^7"-:^;HE'itgP3 2 4. ^^rBiicfcit-s^e 
msshy 4(Z)^2ia®^^t"esip"pM7^-:/;u^iBltt-^^asix-:/;uiEltsP3 2 5. 

St/f. /tx<!:^m/t:^0/\*;^WJ:7^^<»:^»tiiit^1 2^^tX^^T 3cr<i:icmtt(t;fc/t 
7.7^-y;u^iS'lfr'5/i:^7"-:r;HBltgP3 2 ^-^mxx. vm-^u^z^hma^^m^n 

^'kmtms.\ z.(r>tzjt>. 1 <o/\°xisitgP3 2 3 icisit^n'S/txii. '^5IT'^)c^:c^ 
t\ mx.\t. 'mMin^^^-rtdit>(jy^ r ROOT J xj^iEH^n-So ^utv 
/t;^i5iiSP3 2 3{ciEit$n'5/t;^WJ7^^{i. mx.\t. wm^\-t rig/\-;^j x>«ie 

^^sgP3 1 (i. S2|s:ifgjii(^gp3 1 1 . f^^'mmm^z y 2. is/t:^^:^ 
sgP3 1 3. ^-^-Tm^^m 1 4;Rt;cm^iisiiiftj!asgP3 i 5^#;^T^$n. 

iftssais 1 2 (is ifJiig^i 2(7)4'*ijassP2 1 icfcit'S»*iss^!fl:SSi52 1 1 st/^^jiifia 

;t<S/t7.$m:^iiijl(it5='A3 3^^UT**'i^i 2icSlfi^'5. *yt;;^^^saii3 i 
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T.^tn^enm^u w^{yfz:$^/t:^^m:^^m'E:'^A3 3^ifux^^mm^ 2(c^ 
n^enmmr^o m^^mmmms i sits ^KUtt^wsv iiimiz}!5'CX7.-/'^yu- 

mz. =?-m^ Z0miiz:-oi\xmmt^o =i-m^ zits mm^ ^ t<omx'7'-'$^^mi 

^miz^-Dx^^m-^w^mx^^). mxit. m^izTMriioiz. 4'^sgP4K 

^Ksnso mii^m'ETAA 3i3LV^mm^mm^>^-yiL-7.A Alt. ^mm^ 
2amti^^=E:TJx2 3Stx^smti^^-r>^-^x-y5.2 4<»:^n-^npi«i-e& 

iH1tgP4 2lt. MACT HU;^^IH1t-r'5MAC7 KU';^iB1tg|54 2 1 . ^-.v hC- 
^ • I I D|E1tgU4 2 2. i^;&^e>i^l 1 ^XOnxmSnTsmA^y^f 

$IB1tr'5/t:^fE1tgP4 2 3. S(i^7^-y;i'$IHirr'5Sfi^7^-:^;HH1tSP4 2 

4'^si^4 1 1t. m:$^mmm^A. i i v •^£aHmi^ssi{4 i 2;&t;:sfi^m 
aaP4 1 3^«i>tT^$n. ftlJ^yp^^A(cs:^l^T^©,tp^ciw^-5o ssi^it 
a»ftsgP4 1 1 . ^^^nmmmm^A i 2'm^fmmm^A i ati. ^f^i 20 

tf«SgP2 1 ICfc(t'5S:*:1t^SgP2 1 1 . 'e3lp°pKWfii5ftSSP2 1 2St/^Sil^ 

Wisit. ^mm(o^^^msL^^mt^m^^m■yu-^^r-Y'Xtb^o msit. mm 
<Dm^mA^vmr^m^^7iityn-'^^-\-xtb^o mi it. ^mmm^-zfjuow 

o^mmt^rnxMrnit. ^r. mmi ^JSLZ^^mm^ 2izmu h 
msimm^>^yjL-y.3 A. 2 4^^uTj^u ^^s;&^e»^'y h^-^ • i d 
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2 it. ^(DlSltSP3 2. 2 ZlCfclt-S I DIEHSPS 2 2.2 2 2{Z^mt^« h'7- 

^imo^mm^^ (.m:$:mmmm^) csMA/cA:fir5t(cj:yc©S2|s: 
imm^mn^^^y bu-^-c^ } oic:/p-K+-\':j^hf^ (si 1) » 
c s M AycAyjmty m^(D^z>iz. T^-i^^iUft Uct e> <i:-r'2>y - K;o^Rff^B#rBUu 

Mi^T<7-t7.f&m (MAC ; Media Access Control) O^i^tUX. CSMA/CAl^iC 
COflillCC SMA/CD (Carrier Sense Multiple Access with Collision Detection) ^7^% 

^^■b\ m:m^'mx\t.. (.mMi u-:imm:^m^^^^t.-t^z.t.ti^ib±x(oj 

- KIC** L/Tii^t*^■MM$nTt^'5*>(tT^i;5:t^<^■e. C S M A/C D:^^J; U C S M 
A/C l\-)rSL(r>-nim% No 

tU tfilS^l 2^^t^iJ^<!:UT TRPTJ d^^tl, ^UTv ^^1 3^^«|giJ 

xo^jiti;^:Rt;^t;^(D^j^*^T^y. /t;^isitgP2 23.32 3(D/txTOj:7^^^ 
fiSisij^iUT rpERMj A^^tfflsn. mj'^-T.o^^s^^^Thtmwt.x^x ft em 

PJ A<<^$tl. ^[^U^^tlllSiJ^chUT rvACj imm^n^. »:*:1TOMSSP 
2 1 1 (i. MACTHU:^iHtiSP2 1 1 <DiE1tF«3#v I DIB1t$|52 2 2(DIS11rt§t. /t;^ 
iS1tSP3 2 3<DiH1Srt§J^#R^LTS:$:1f^jl5EP{l^^^t-'5. 75:^. m5<^)SS'J(i. 

2(^»y□^^Ag#:(CSi»#a^T'bJ:t^X>^. igl^tDaSiJ^lfilfr'SaSiJ 
IE1tSP*ieiS6P2 2 (CiSftT'focfclNo 

:^il5EQfi^) <D^m^W^\^Ut^hm^m^1t\1>^^^^m ('i7x'rh. wa i t) u 

(s 1 2) . ^•^■7.mm^^^'m\^tc.t-^t(^^ms[t% (s 1 3) « wS[<D'm^. 

7.mm^^^m\^tdl%^ (Yes) IC«. ^W^ \ 20S*:1f^SSP2 1 1 (i. 
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7.^/ty^tms!i2 2 3{z^■r^tmz/'^7.pmy^^^/'^:^^^!^^^^&^:zt^m■ 
"^ 0" izmEu (s 1 4) . Ms^JS^T-r-So -yf. ^'^xmim^^^mux^vjn,\ 

ii^ (N o) IZit. ^mm^ 2(7)S:$:1f^SSP2 1 1 (i. mm^S 1 1 (CMf . 

1 o(cyp-H4^i':^ht--s> (SI 6) o ciciT. mm^ ^ ti^m^^msM^m^^^mf 

^m^lZ. /tT^W^mitl^X rjEMPJ ^iR#UT^)«fcl^;&^. :^mmm<Dj:z>{z. 

^^■rmii=F. mxia tbstj $^uT*>i:u, z.<o^z>iZs mm^ i nm^^-twt 

resTj $ rjEMPj ^^iJic^it-SCthiCcfcy. /t:;^e^tfe:E<!: lt resTj 

m^^m^mufdimm^^m (wa i t) u cs i ?) . ^'^T.mam^o^mmi^Tt)^ 
'm.^^tifzt}'^^t)^^mmt^ (s i s) » nmcD^^m. mmTt}im.^^tirzm^ (Ye 
s) izit. mm^ r(Dm4:mmm^3 1 1 ^^mT-r.^o -^v ^ifffi^Tx^^ii^Ep 
stufeuii^ (N o) izits 1 (om^^mmm^s 1 1 jra^s i eizwTo 

:kiz. mwm.T-zfjuDim ' mmt^m^-T-zfji^(Dmmt(Dmi¥iz-Di\xmBn 

(s 2 1 ) . S2|s:i^ii*p(t^^s(rrs<j:, m^^:^immmmz)m^nxi\^:^y h 
^mm-r^ (S2 2) « 

J|3Jlfr(^iem. :^';/h'7-^ • I DtK-^um^m^ (No) lc(d:. "fli^l 2<7)Sfi3@ 

magP2 1 3(i. smu>£:S2Mf«Bi^EP(i^^?«u (s 3 1 ) . mm^s 2 1 icMf, 

mmmommn(Dmimmtf3i^o ^fe. s2 2(»s^m^^tT'Agp2 3T 

15 



'^ii^ (Yes) izit. Wishmmimm^2 1 2(^. ^ii^{i^^2 3tj^p,^wm 

Jkzmm^O/tT^Wi^^lzmmShm^MJZ^nif^ c «!: (c<i; U . i^<i: m a c t k 

AC7^:u7.^n^:>mi:(Dm{z^^1r^m^(m^ 4^mi^xmm^ ^ ^mm^fi^A^ti^^ 

mm-t^ (S2 4) o tsits. '$'^-7its m^it. yyhOjLT^-c^x&ij. l^mm^ 2 

m5(Ds.y 2iz^{f:^im<o^mmm (OjL^mm) j^^j^^immiz^^n^o m 
moM^s d^^^tfi^'iATOhuxi^m'^m^ (no) izit. '^mm^ 2osfi^^ 

- Ji^ (Ye s) \z\ts ^mm^ 2<DS(i^^agP2 1 3{t. Sfi^^-:/;ncfe(t^ 

-C^ffllU (VAO T&'Sli^ (No) 20S(i^^S$P2 1 3{i. 

^-f^* "0" (c-b^y hDitmcc (S 3 2) . m^^s 2 1 fcM-To WSioym^^ 

-C<S/\-;^^55ir^ ( PTEMPJ ) (Yes) (Cli, ^^U=I- K(DM A CT 

^)^ZL-4^-^XhTj^U (S 2 6) V S3 2<^S*t7t\ i!fl:S«:S 2 1 iCM^o fSi 
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mm^s 2 1 icMfo 

(Dffi^i 2it. '^s/^x^fflt^T^^&u>bs^il^7^-":/;^^i^l i (cigar's, ^/t. 
ti^i 2its m.^M;7'-yj\^^mmi-^^-v(DmizM:$mBmamm^^mT^t. 
s.mmmT--Mt)^^m^nxi,\m\m:Biziimf<iiznm.u ^mmMiT^Mtmm,^ 
tixi^^m^iz[tt<Dmu^w.^^i-^o zofcdb. mm^ Mt. mim^y'-yj\^m!am 
^^mm5Lit^mm^ 2(D^izj:ij^mt^zttf^x^. ^^mm^ 2(D^mmm,-T'- 
yji^^^m-r^^ttiix^^o 

Nzm-iSKm^mm^m^cDyn- 1^=^^:^ hii(5*?ToTt>sFBiic. mm i 
1 ) . ^m^T-zrjvmam^^^m-r^t. ^m^T-yjiommmzim^tix 

r^ty^t)^^¥mT^ (S4 2) o Sfi^7^-:/;u;&<^oU3-KA^e»1^$nTU 
2pJ©r<^mv ^-.^y h-?-^ • I DX^-^umMi^ (No) lc(i. li^l ^(DiR/t7.W^ 

mmms 1 3{i. s(tU7tsfi^7^~:/;uii»ift^*5d?mu (s 5 1 ) . «is*s4 

.^|^^T'AgP2 3T?7C)cfcp{CHifiKUTt)cfc<. C:(Dli^-C(i. ^i^tT'AgP2 3TS 

^o;,h'7-:i7 • I Dtit-^sct^m^ (Yes) (c:(i. mmi 1 o^s/t;^^^ssn3 1 3 

(i. ^murc^m^T-y)imam^izim^nrz^mmM.T-yji\zM-:^i^x^^a 

(S4 3) o ^ut. 1 (DiS/t;^^^«SP3 1 3 
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It. ^mm.7'-yJVisSm^^^^^ft^mm^ accwuTis/ti^teu (S4 4) . 

(S4 5) . ^m^S4 1 \zmto 

Tt^'S^5/t;^^/'?::^l^1tgP2 1 3 l::ieil-r'5<!:^IC. /^XWJ7^^^ "0 0" "0 

feilS^I 4X>^6i^l 1 2 <i:(DrBl(^e3§^ 1 4^^a«5^-:/;U 

(cJ:oT<R/t^OPLRfli*« roj <!:;a:o/iii^^f>i5/t;^lcfc(t'5±M"l<Dtfsj8^l 2;&^ 
e. ri^i 1 <h(7)/t:^;{«a<i:/<£o;t©*il»]-r'5iHl^^j *:/P-K+-^:^hTSfi 

(i^^^^f^i 2(c^ifrrs (S6 2) . ^'f'Si^i z^(o-:$j%7Msm^(ommtm: 
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(ciifti-rs (s 

6 3) o "tux. :^'<7.mim^^^ml^rc^^m^ 2(Dm^mmiMm2 1 1 it. 
y^^^ "0 1 " t}^e> "1 0" (ci^-r-s (ssos i 4) , 

(D7juiivXA^mm-t^:itizj:^xmM-r^ztt}ix^^o cc-e. y-Ki*. 

^♦yh^-^l 0(7)|$l^Tli. 3^1 IXti'f'^si^l 2X$>V. 3i©l l/J^ti^^tl/:: 
y - U V =&4'ili^ 1 2 Aiftii(^)±Ta)y - HT-Jfe-So UT. P L R fiiXfi P L R (it 
(cSo'<fit*«*^<t7S:'5, PLRiBlzSoXfiif (PLR) It. m^lt. 5t2(DJ:plC)1l 

f (PLR) = (PLRmax^+1) -PLR^ • • • (2) 

CCTv PLRmaxIi. P L R A^X U ^^SH^filT^ U v PLR(i. -©USSt^- 

yMzndm^nxi^^mmmx^^o 
z<DJ:z>izwii'rr^^tizj:^xmm'i Mt. ^shm.T-i^^Mzm-z^i^x^'^x^&m 

^(Di^m^^m^tmxw§ay\m^mmux^x^^y h9-^ ■ uv^^^u- 

Z.Z.X. ±«£<7)J;e>iciWrr'5c<!:JcJ:oTEn iz^-t^v\-^-'0' y o<D^>y^{f 

2 - c izmm [yX^^jM:Wmzm^n-r^. 

SI o{i. B^jTi iziBiir^'^mms^o^'Sim-mx^^o eii o (a) (i. ^wm 

aX)^Sfif'5S2|s:1S®i»Jfi^$^U 010 (B) (1. SfluybS^MfgiiiSaifa-^ICct: 
oTf^^$n7tfi(i^a<^S(i3^7^-:/;p$^fo SI b^Jt i 

ccDt^H^^riaT^'So HI 1 (A) It. ^mmctii^{wt^m^'ms^^m^^7h\^. 
H1 1 {B) It. ^\^rcm^w^mim^iz^^xn^'^nrc.^mmc(D^{mmfT- 
yj\^^m-o HI 2(i. mmr 2izisif^^mmc<DS^mmm.-7'-:/j\^^^-tmx&^o 
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h9-^icfcit'5#es^i^ss<oPLRfii^^-rsT$>'5. m^ 3 (A) Its -e^sasT^ 
-yju^^u m^ 3 (B) It. h9-^(cte(jr^#ffiiS!^sS(^PLR(i^^'r. 

t/^cfJ^I 2(DTO/t^(^P LRfiifi. 3K^lRl±t(C|^lD-C$»'5<!:UTIHtSUTlN'So HI 
1 4(i. :f>';/h9-ti' • HV^-f ^U-vaV^^^f IH-e^So 131 4 (A) (i. iS/tX 
^(Cfc(t'S^o;/h'7-^ • □>7-f^U-*>3>^^U 01 4 (B) It. 2|s;/t^^ 

i^i iS2X§tf$8^i 2*^ift$ti. mm^ 1 *>e>i36(c^tiwiFicj:y»2|s:ifgiii 

B#^WIgii-r^<»:. f Sli^a 1 2 - aT-(i. 07 iC^-f^SS 2 1 . MSS 2 2. iglS 

s2 3JSLzmms2 4^miJM-r:it\z^z>x. 01 0 (a) ic^-r<fce>ic. mm^ i<d 

S:*:1f^ilJPft^ ( TBSTJ . TaddBSTJ. FBSTJ, TNWaJ 
jlftft^) . ^'^b 1 2 - :b(0»$:1t^i^ft^ ( FR p TJ . Ta d d R P T bj , 

rvAcj . TNWaj u;tiimfs^) st;^4'«^c 1 2-c<Dm^mmmmn 

( TRPTJ . FaddRPTcJ . fVACj . FNWaJ ^lR#U/L>ififi^) 

jji:{csfi$n. ^mmm-T^-yji^^^m-wm^n^o tux. mmrMzit. cn^s 

*1i^ii5Epm^lcS-3)'UT0 1 0 (B) iz^-t^m^y^-:/mm^^ti^o ysiis. 

FaddBSTj (il^l 1 <Z)M ACT MlxXTifeyv TaddRPTbJ (icf'il^bl 
2-b05MAC7'KU^^"eifey. Fad d R PTcJ (i^'Hi^c 1 2-c(^MAC7'KU 
^T'^-S, TNWaJ {iCO^-^ hC?-^ 1 0(Dt>yh'7-^- 1 DX$>^o ^ 

fc. 01 0 (B) izm-mm^-T-z^Mt. m^om^i^^-r^y^-ji^i^. mac 
^x.. MACTKu;^:r<!:(c. fip-^. ^mtMACT [^i^7.x^m-&n^mt(Dmzts 

•t'^i^c 1 2-cTli. 07(C^fMSS2 1 . mmS2 2s iimS2 3J5L(m 
mS2 4=&mjm-rz.tlZJiz>Xs 01 1 (A) lC^-rJ:plC. ^I^ip^al 2-a<DS:*: 
1^B155lfi^ C TRPTJ . FaddRPTaj . FVACj . FNWaJ «:JR#Ufcii 
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fifi^) V ^mmb^ 2W(©«2W«a3ii5EP(i^ ( TRPTJ . r^dRPTbJ . 
rVACj > FNWaJ Uytiiftft^) v ^t'^d 1 2 - d OS*?|faB[15EP(i^ 

(TRPTJ. FaddRPTdJ. fVACj . TNWaJ ^iR^U>yiftm^) . 4^ 

i^e 1 2-e(DS*1^B^(i-^ ( TRPTJ . TaddRPTej. FVACj . 

PNWaj =&imurcmmm^) JSiZ^^wmf 1 2-f(om^ii^m^mn ( trptj . 

TaddRPTfJ. fVACJ. FNWaJ ^lR§ Ufcalfift-^) **lli2felC§fi$nv 

(CS^l^T^l 1 (B) lZ^-t^imm.-7^-yj\^t)m0.^ti^o raddRPX 
aj It^Wma 1 2-a(DMACTKU:^T*y. Fadd R PTdJ lift'l^d 1 2- 
d(DMAC7KUXT^y. FaddRPTeJ (itfiSi^e 1 2 - eOM ACT KU^T 
^y. Fad d R PT f J (iifi^i^f 1 2- f <DMAC7f^l/:^T3fe'5o 
i5|7(DMSS 2 4T:$'-r^*^t$'-rA7':7 h^-Sx*:. 'fi^a 1 2-aTii. 1 0 
(B) iz^TJ:z>lz. mm^<D/t:^'mM^lz Fbstj X>^li$tiTU-5U=i-h'*^'* 

•5x?^e>. miamms 2 s-cmmmms 2 6 izmiu ^mmai^ 2-a(i. sfsig^ 
T^-^^i'^i^i 1 izmmr^o -^^s. tpwmc i 2-ct(*. mi i (b) (c^f j:^ 
ic. mm^(Dn7.mM.mR.{z fbstj x(i ftempj 7&^'^$nTc\'5u=i-KX)^';a: 
i\t}^^, m7(mMs 2 5-eMS;&^ms 3 2(c^u mms 2 1 icm-s. 

-a(Cl5/^Xii»]«^;5«ilft$n'5o m/'^T.mamn^^iWt^t. ^'^i^al 2-a{lv 
i^chCD^a^^^ FVACJ A^t) FTEMPJ (C^MU 0 5 (Z^f IM^lCcfcoT. ^ 

ftempj T2&'2>»:«m^ft^ ( f r p T j ^ F a d d R P 
Taj. FTEMPJ. FNWaj ^JR^^UfejlfKS^) h'+i^:^ hlTSo 

1. 5aSS2 2. ^taSS 2 3^^t;f^!0:SS 2 4^i|S^yil-rc<i:lZ<fc-DT. ^fiP^al 2- a 
A^e)i^«t<Z)MI*lJHI;&< FTEMPJ T?fe'5»3^:1f^B^ft^^SftU. 

a)/i:^^*isJi;&* FTEMPJ -c$»SS2W^Bi55]fi^*«Sfi$n^. 

I17(MSS 2 AT^-r-^j^^^^-fAT-i? h-r-Sct. ^WMc 1 2-c-C(i. Si 2 IC^ 
-Tcfc^lC. l^^tOA^^t^lC FTEMPJ X?«^$nTt^•5^3-^^X>««>'5Z>^e>s 
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m 7 amms 2 2 e ic^u ^iJiiS^ c 1 2 - c 

^ FT EM P J ^iR#U7S:»:*:1fSBl»lfi^SriilfiUfc4'ili^1 2 iCSIfsT'So HI 

It. ^mmc 1 2-cii. PLRfii rej <i:PLR0 rsj t^tt^u plr»^ 
m-i 1 (csfi^n. mm^ ^ xm8iz^tmi'F\z^z>xiR/'^:^f}^m^^ns ^mmc 1 2 

1 tay^^^sm^ rvACj ;&^e> ttempj (c^u ia5fc^-riW^icd:oT. 

^1 1 t<D^SmmfJi TTEMPJ X$>^m:$mmmmn ( TRPTJ . raddR 
PTcJ . XTEMPJ . FNWaJ ^iR^Ufcilffff-^) ^^P- h'T'So 

bT^ni^iz^-rtm-i 3 (B) (TJcfc^fcife-s. igi 3 (B) Q^eiisis^i 4(C}isx.e>n 

;ti»fiiX>?^^©lli[^1 4(Cfc(t'5PLRfii-efe'5e e^Sl^l 4-xaOPL 

Rfiili. 9X&iJ. 4-c eCDPLRBit. 7X$>^. 

2 fC3|s7t:^«:jiJEp-r'S. 014 (A) fC^fiS/^X/f^eS 1 4 (B) 

ift^ztt)^$>^. z.0fcit>. :^/^xt)^W[M^nfc^^mm^ MSiZS^mm^ 2 it. mm 

fi^^Sfit-'5^<i:lcPLRfii*smu PLRmfm^om. m(i3iUTlc;S:o;tli 
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^mm^ 2izmsT^^z>lzmj&[^x^^i\ Z(D<i:z>{zmmf^z.tlz^-:>XWM.lzm. 

mz/%:^^Mw^-t^ z. iitii-Q^. ck y ^mz^mmizt^i^-r^ z. tt)^T^ 

1 1 it. im(D:^'<:x,tmwi^ufz^^7.t^imu m<\:jb^&':>rdm^iz{ts ^(om^ 

^1^gPlcti^^«5c^:^lcmUT'b«fcl^, z.<DJ:z>\zmm:r^z.t{z^-oX. mxit. ^o;/ 

IZO :z:/im\Z^^Xim<D:$i/'^7ss S^$nrc2|s:/t:^SD^2^\°;^(DJ;t^m^a^ 
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mt^o ^-r. 3;^^«T-•;/h'7-1^7(ciiAP$n'5ii^(^>iftf^^cot^Tili0^■r^. 

mt)^=Fmi siz^^yb^p-i^ • I D^m:^uxtf^^=L—*fizm^m-t^^iziyX%jz{,\ 

*1f^ii3Epft-^^^U c s M A/c A:^jt(c<i: I'J.m^m^mm^ya- H+i'^ 
(S7 1) , -^-Ut, ffa^l 2A^e(D»:*:1S^B15a]fS^(D3lfI^S{it^ 
-r-S (S 7 2) , 

=?-m'i 3<Dmm^MM^4 1 3 It. ^mm^ 2t)^i^m^^m^mfaim<Dim^^wr 
^t. mm^tifcm^m^m^mmzim^nxi^^:^y\-rp—ip • i Dt)mm'7-m'i 3 

(D I DiE1tSP4 2 2lc:|e'lt$nTt^§t^»;/ hC?-^ • I D i:-irr'5*^5>&^^i|9JffiT^'5 
(S73) . 

nm(Dmm. ^-yh'P-^ • 1 D;i>t--iftU;S:l,Mi^ (No) izlt. =?■m^ 3(D^iWmM 
mmm4 1 3(i. SilL;£:»:*:'tmi5EQ<l^^«S^U (S 8 1) . MS^S 7 2(CM-r. 

HI'S. ®2|s?I^SBl*pfS-^(Dil(i<0Sfit#^<h;^^ mmoym^. ^^yh^?-^ • i 

D^^-ik-r-sii^ (Yes) izit. =f^m^ 3(D^^ammimmm4 1 2it. ^^mim 

^T^A4 3;0^e,^^S^1f^iMqffi^(DSft5iJg^lR?#UTe2lp°pK^';SmU. jtSIS^ 
^^{mmSM^A 1 3 (CfflSEP-T'So ^UT. 3 0Sfi^^SgP4 1 3(i. S(i 
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mt^ (S7 5) o ^tS. ^^^Its mXli. ^^1 3*<^Ufcl^lC "0" (C-byh$ 
tl-S. *iJ®f<^$Sm. ^-(^ti^^^ATlJ bUXl^m^m^ (No) (C(i. ^©1 SOSft 

xK^^m^ (Yes) z<D^fmm!im^A 1 3(i. sm^5^-:/;ncfc 

(t-SPLRfii^Jt^U a^OPLR<BT^-5<t'$S©1 2^^U ^U/tt^lS^I 2 

^qfl^) (S 7 6) o ^UT. ^^1 3(iv ^^V'^i^iiaJft^O 

Sfi^^t^-r^ (S7 7) o 

^HcD^'jm 1 2ti'^i^^'mmm^(mm^^^m:t^:itffix^^^mzmM.\z 

:^;£lClJeoT4'$i^1 2^1<@atR-r'5o R^^OSJ/^Jiliv mX\t. MACTHUXX?* 

■^MzM-:s\.\x^^^unT-:^)\^^wm-r^iimz. z.<o=Fm^ 3osfi^-®2Mf« 

(C^3(t'5^T'{*75:l^OT. iiAP$ti;t^^1 3 (ZfctNTft'foP L RfiiOiSiU(f$8^ 1 2 
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:^ii3Eqfi-^(zjR§$nTtN'52|R/t:;^^/t;^IB1taj(ciBitt''5<!:it^^^ /t:^f»JSiJ7^^* 

"0 0" t)^P> "1 0" ICCTU (S 7 8) ; toS^rJ^T-T'S, 

h^-^ 1 0 iz^m&^izm^i^^ti^o 

;5:fev ^^^1 3f*. 1 (cilSi^$n^i§^'fe$»U. C(DJi^-C(i. ±KE(DUiB<fl 

io^jctfii^i 2^^^-5, ^-yh^-tJ^- I D(^. mr^v ^^vVD-^\ o(o^ 

^m^^^yu-Y'^^:KW:Wmt^ (SS D , ^UT. Jlffl<7)ffiPi^l 2;&^e>(^ 

S^Mm^ft^oiifi^^fit^t- ^ (s 9 2) o 

c:(0a:*:1tSBi3EPfi^^S(iL.;^:^1 1 &tX^BI<D4'li^ 1 2(±, ^^^1 MSlU 

^n^^mmy 2(DSf^^7^-y;i/*ji*no4'*s^i 2;&^e>co«2|5:ii«ii5g](i^(cs^u 

frr^o lA^lTPii^li. )i*P<^'1'i^1 2;&^6>S*1fa!i^iS 
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mum^mm-i 3izt3WSsimm^m^2 1 sit. m^^mim^^^<Dmm^^mr 

mm^ 2<Di Di^1tgplci^1t^nTt^•ST-y 1-7-^ • i Dt^ssct^i}^t)^^nmT^ 

(S9 3) . 

pmcomm. ^vv^-^ • I D;&^-HSjumMi# (N o) ii*n<D4«iSt^ 1 2ic 
u-y%^m!msm^2 1 3(i. ^mx^tcm^'m^'mm^^Tmx^ (s i o i > . 
^s9 2(cM-ro ins. s^^it^K^ffi^cDigficosfm^t/cf'So fijifroiem. 

:!^';/K'7-^ • I (Yes) (C(i. jiiJ0(^>4'*i^ 1 2|Cfc(t'5^fiSiM 

LTfsnfiam^/imu /ii»^m^sfi^^sgP2 1 3icii»]-rSo ^ux. ii*n(7>4» 

1i«i:fei^S&KI¥«iagP2 1 3X)^6,(DiE5iyaS<i:(cSoaNTSff^-5^-y;i/^flFfi£X 

(iieiff-r^ (S9 4) o 

W^ti^'^t'^^^m-t^ (S9 5) „ tS.lQs .^^^\%. >i*D04^1 2X>«^U 

miC "0" IC-k-;/ hSn-So MOi^mv ^$'-f^^^^•<A7C'l-UTt^;St^^ (N 
o) (Cli. iiAP(D'f'*i^ 1 2(C*3lt'5Sfl^i^SSP2 1 3(i. MS^ S 9 2 (CM-To — 
^JSiT<^^. i^-r^^^^-TATC^hUTlN^ii^ (Yes) (Cli. iiiHK^tfjjg^ i 2 
lcfe(t^Sfi^^SSP2 1 3(i. Sf^^T^-y^Hcfeft-SPLR^S^Jti^U g;*:<D 

Si^fS^) ^3.-:^ h-CiUfrrS (S9 6) o ^UT. iiAn04'li^l 2(i. 
;j^ilftlfi^CDSfi^f^-r'5 (S9 7) o CICT. ^A<^-r AT-i? h-r^*T©B#FB'J 
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(c=ti^uT'fo«fcUc c(D.k^\zmm.-r^:itizj:^xmmh^y^ y<7^m\T^:itt)^ 

mlzm^rzm.imm^^w^u<D^mm^ ziztsif^mm'i ^ ^x(D^txizwimu m 
m(D^mm^ 2tm^mmLtizf3i^rcm^:^itjm}u<D^mmi 2^z•mlz^mm^ 2;&<ii 

cfc -o xmmm- UX t> J: CKD J; ^ IcIt^-r-S C <1: (C J: o T:*:/\'X^a3S(C^1-'5 C <h 

mmy^^'^ "0 0" 75^6) "1 0" ic^L (S9 8) . Ms^^y-r-So ^^t. iHKo^ 
^^:^x/t:x.^dmm>^n^mm-t^o 

:z<DJ:z>lzmm-^:ztlzJ:^xmn(0^mmi 2it. 1 ST<D2^t;;^;&?^^.e 

^1 1 \zisiir^:^'^:^^mmt^m¥t)my3iijs ffeoiw^i*. pi^t^-s, 

mm-i 1 (ciiKit- -si^ic. m:$^^mpLxmxs^^<k^izm^u^. iiip$n^*« 
3T'*'57&^4'$i^i 2x&^t)^^m^\-t^^tti^x^^z>iz. m$mm\zrt^xm 
m>m\t:^-rmii'^t:mxxmmt^^z>izmmiyx^^{.\ mmzit. mxit^m 

1 3^7jk-rm^l=Ft{yX FRMTJ ^^T. Eflg^l 2^mm^l'f-tVX TRPTJ ^ 

mx^o 
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^MlCJ:oT I DlS1tSlfll2. 3 2 2. 4 2 2(C^*;/ h"?-^ • ^^fSlt^^ck^lC 

^>^-yjL-X2 4. 3 4. 4 4;aO^I DieitgP2 2 2. 3 2 2. A 2 It^^-V^^J . 

^ztitm^izMiym^z^x'$>^tLm^T^^T&^o etor. ^^x^^ius-r-s^ 
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:^mitmm:^^imm^m^^mmofc^mmii<Dmizioif^m^^mizm-^^^u 

Mems^o^mmizniyXm^'^^^tn'enwiMi^x. ^UTtBaiB/tj^^MiBiiAnoff 
mm^'^it>ftmsmsL(D^mm{z'tti'enmm-^x^y:fi:^^ ^izmx^^t 

(3) =Fmt}^nm^^yh'y-'i^izmrc{zm[i^nfcm^iz. nm=f-mt)\ m^dm^^^^m. 
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